Based on the 2013 Serbian Survey of Income and Living Conditions (SILC) and on the Serbian version of the EUROMOD platform, we evaluate the poverty and distributive effects on children of various reform (benefit and employment) strategies concerning the two major social benefit programs in Serbia: child allowance and social monetary assistance. Both the first and second-order effects of the proposed reforms are considered. For the second-round impacts, a structural labour supply model on parents has been estimated. Our results show that a benefit strategy (which also combats fiscal evasion) is preferred to an employment strategy which aims at raising the work incentives by parents.
Discussion of results p.16
I. Introduction and context
Child poverty has important and long lasting negative effects on child development (Pollitt, 1994; Dubow & Ippolito,1999; UNICEF, 2000; Duncan, Ziol-guest & Kalil, 2010) .
Poverty during childhood considerably increases the risk of poverty throughout adulthood, with significant intergenerational pass-through effects. Parents raised in poverty are more likely to raise their children in poverty too (Atkinson, Maynard & Trinder, 1983; Harper, Marcus & Moore, 2003) .
Child poverty rates in Serbia are well above the average poverty rates for the general population, with both the total poverty rate and the child poverty rate being considerably higher than the EU average. According to the 2012 Survey on Income and Living Conditions (SILC), the at-risk-of-poverty rate of the total population in Serbia equalled 24.6%, while among children it reached 30%. At the same time, the EU average child atrisk-of-poverty rate amounted to 19% (Council of Europe, 2014).
Child poverty can mainly be tackled by two categories of government policies (Sutherland, 2000) : i) direct financial support to poor families with children (means-tested cash transfers, e.g. child allowance); ii) policies aimed at promoting poor children's parents to work (e.g. in-work benefits or conditional child tax credits) 1 . Effectiveness of government tax and benefit policies in tackling child poverty depends on the amount of resources invested in these programs, but also on the structure of the programs (Levy, Lietz & Sutherland, 2005) .
Total non-contributory social benefits spending in Serbia amounts to 2.1% of GDP, thus being slightly higher compared to the Eastern Europe average (World Bank, 2012) .
However, the structure of non-contributory spending is rather unfavourable in terms of poverty reduction, since the share of means-tested benefits (monetary social assistance and child allowance) is rather low 2 . Despite the fact that as a result of several waves of the 1 Another category of government policies would be policies aimed at reducing the child poverty before government intervention via a tax-benefit system (e.g. teenage pregnancy reduction measures, raising the basic standards of literacy and numeracy, tackling school truancy and exclusions, etc.). Nevertheless, this category of policies is not discussed in this paper.
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A significant share of funds is dispersed through non-means tested transfers (wage compensation during maternity leave, birth grants, war veterans ' benefits, etc.) reforms, and due to the impact of the crisis, total spending on the means-tested benefits increased to approximately 0.6% of GDP, it is still significantly below the EU average of 1.1. % of GDP (World Bank, 2012; Matkovic & Mijatovic 2009). 3 Empirical studies have shown that the high poverty rate among children in Serbia is not only the consequence of the low spending on child related benefits, but also the consequence of poor design of major benefit programmes. Both the coverage and targeting of child allowance in Serbia are found to be weak -almost 60% of poor children do not receive child allowance, while more than half of those who receive child allowance do not live in poor families (World Bank 2006; Matkovic, Stanic & Mijatovic, 2012; .
In addition to the low spending on child-reduction policies and their ineffective parameterization, the weak labour market performances also contribute considerably to the high total and child poverty rate. 4 According to the 2015 Labour Force Survey data, the working age (15-64) population labour market participation rate equalled 63%, which was approximately 10 percentage points lower than the EU-28 average. At the same time, unemployment stood at 16.7%, which was two-thirds higher than the EU average. An additional peculiarity of the Serbian labour market is related to its high informality rate.
These indicators suggest that labour market effects need to be considered when evaluating child-poverty reduction policies.
In this study we propose different reform strategies concerning the two main meanstested social protection programs (monetary social assistance and child allowance), which were in place at the time of the study. In a time of austerity, our proposals aim to improve the targeting and coverage of these programs, as well as acting on the incentives to work by the parents for the benefit of children in poverty. Based on the 2013 Serbian SILC data, we used the microsimulation tax-benefit model for Serbia to estimate the first-order effects.
Also, to simulate the second-order effects, we developed a structural multi-sector discrete choice labour supply model that allowed individuals to choose both hours of work and the 3 Child allowance was a quasi-universal benefit prior to these reforms. An income test was applied to the first two children, whereas third and subsequent children were entitled to the benefit regardless of income conditions. Reforms abolished universal features of the benefit and introduced a means test instead of an income test. 4 This is a well-established empirical fact (see Whiteford & Adema, 2007) sector (formal or informal) . This is the first use of such a model on Serbian data. Our results suggest that in order to obtain the largest poverty reduction among children per RSD spent, the benefit reform strategy (complemented with interventions to combat fiscal evasion) should be preferred to an approach that increases work incentives for parents.
The paper is organized as follows: Section 2 provides a brief overview of the literature. Section 3 presents the survey data and stylized facts on child poverty profile and performance indicators for major means-tested benefit programs. Section 4 describes the methodology and proposed benefit reform scenarios. Section 5 presents the results and offers discussion. The last section concludes and offers policy recommendations.
II. Literature review
Empirical literature suggests that child benefits play a major role in tackling child poverty in Europe, but that their poverty-reduction impact differs greatly between countries, depending on generosity and design of the benefit system (Lancker, Ghysels & Cantillon, 2003) . For instance, UNICEF (2000) found that in some countries, tax-benefit policies reduced child poverty by 20 percentage points (pp), while in other countries, it was as little as 5 pp. While most of the literature suggests that the amount of spending on child benefit programs is an important determinant of the efficiency of these programs, there are different findings regarding the efficiency of universal versus means-tested benefits. Notten and Gossmann (2008) suggest that universal benefits (in Russia) tended to have a larger impact on child poverty reduction than means-tested benefits. At the same time, Lancker and Van Mechelen (2014) found that the redesign of the means-tested benefits (by enhancing eligibility criteria) could trigger further reduction of child poverty, with the same fiscal costs.
Child poverty can be tackled not only by redesigning family cash benefits (benefit strategy), but also through implementation of policies aimed at increasing the labour supply of parents (work strategy). The first strategy relies on the direct impacts of transfers on family income, while the second strategy relies not only on direct impacts, but also on second round effects; that is, the indirect impact of labour activation on family income (Whiteford & Adema, 2007; Björklund, 2006; Immervoll, Sutherland & De Vos, 2001; Thévenon & Luci, 2012) . At the same time, there is considerable interplay between the strategies, in the sense that a benefit strategy, via its impact on the disposable family income, also has an effect on work incentives, and this should also be taken into account.
Child poverty reduction policies focused on the benefit strategy face implicit equityefficiency trade-offs (Duncan & Giles, 1996; Blundell, Duncan, Mccrae & Meghir, 2000; Adam & Browne 2010; Jara & Tumino, 2013) . As confirmed in many studies, policies aimed at providing direct support to low-income families trigger the reduction of child poverty (Blundell 2006; Immervoll, Kleven, Kreiner & Saez, 2007) , but at the same time discourage the labour supply of parents, particularly of the second earners, and thus harm economic efficiency, as well encourage long-term poverty (Blundell 2001; Immervoll et al., 2007; Whiteford & Adema, 2007; Immervoll et al., 2001; Laroque & Salanie, 2008; Kornstad & Thoresen, 2007; Haan & Wrohlich, 2011) . Although the equity-efficiency trade-off is usually associated with anti-poverty policies, the scale of the trade-off is not constant, but rather dependent on the design of the policy. Immervoll et al. (2007) found that "the efficiency implications of welfare reform depend crucially on who is targeted by the reform, the poor or the working poor" (p.26). The empirical literature surveyed in Immervoll et al. (2007) suggests that unconditional transfers made to the poor tend to trigger larger efficiency losses (in terms of labour supply) than the conditional policies targeted on the working poor cohort. Therefore, welfare policies in developed countries increasingly focus on employment-conditional programs, which is why 16 out of 30 OECD countries have implemented some form of employment-conditional benefit schemes (or in-work benefits), and several other countries are actively considering their introduction (Immervoll & Pearson, 2009 ). In-work benefits are effective tools for alleviating the poverty of families with children, since many empirical studies suggest that the labour supply effects of these benefits are concentrated on the low-earning families with children (CBPP, 2014; De Lucca, Rossetti & Vuri, 2012; Nichols & Rothstein, 2015) . The labour supply mechanism, included in the in-work benefit programs, may play an important role in the efficacy of other meanstested programs in tackling child poverty, since more generous means-tested benefits may discourage working. Although in-work benefits seem to balance the need to tackle poverty without harming labour supply, this does not imply that they should replace the standard child benefit programs (Van Mechelen & Bradshaw, 2012) . Therefore, in this paper, in order to determine what is best in reducing child poverty -a benefit or a work strategy -we do not introduce structural changes to the child benefit design; we leave it largely as it is, only making it more generous. On the other hand, we introduce changes to the design of the monetary social assistance benefit by introducing the logic of an in-work benefit program.
III. Data and stylized facts
We used the 2013 SILC data to analyse the performance of the existing child-related means-tested benefits, as well as to estimate the child-poverty effects of redesigning these programs.
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The SILC is, in fact, the most comprehensive and detailed survey in Serbia on individuals' income, labour market status, as well socio-economic features, thus, enabling the microsimulation of different reform options and detailed evaluation of the contribution of each parameter to the overall performance of the particular benefit program. This is also why SILC is commonly used for the evaluation of the effects of tax-benefit policies across Europe, which makes it possible to compare the results. According to the 2013 SILC survey, the at-risk-of-poverty rate 6 of the total population in Serbia (at 60% of median income) equalled 24.6% while that for children was 30.7%. It was also much higher than that of the EU for children (19%) . Households with children faced a considerably higher at-risk-of-poverty rate (28%) than childless households (22.3%).
When poverty line is set at 30% of median income, the poverty rate is again higher among 5
The SILC survey was conducted by the Statistical Office of Serbia in 2013, the income data being related to 2012. children (11.7%) than in the general population (9.6%). For the estimations shown below, we use the poverty line set at 30% of median income 7 . Child allowance is the benefit for children from low and lower middle income families.
The income census for receiving benefit is 7,250 RSD per family member. For a two-parent family with two children, this amounts to 29,000 RSD, which is 50% higher than the net minimum wage. The benefit is set to 2,280 RSD per child which represents 32% of the poverty line (30% median of equivalent income). A fixed amount of benefit is given to the first four children in the family (aged 0-19), which is conditional on the means test and school enrolment for children over 7 years of age.
Child allowance covered 370,000 children in 2012, or around 29% of those in the 0-19 age bracket, which is quite low compared to similar programs in other EU countries.
The total expenses of the benefit amounted to 0.4% of Serbian GDP. Most of the beneficiaries (almost one half) were households with two children, followed by households with only one child.
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Poverty line set at 60% of the median income is too high in Serbia given that, according to this line, a quarter of the population is at risk of poverty. In this study we use the relative poverty line set at 30% of the median because it is closer to the administrative eligibility threshold for the monetary social assistance benefit. Additionally, poverty rate at 30% median income is approximately equal to the poverty rate from Household Budget Survey (8.7% in 2012), calculated on consumption and absolute poverty line (based on the consumer basket using nutritional standards and the assessed proportion of non-food item).
Monetary social assistance is the last resort social assistance program for individuals (living alone), or families (including those with children), who meet the eligibility criteria 8 .
The income threshold for MSA was set to 7,628 RSD per adult equivalent in 2012, amounting to 16,000 RSD for a two-parent family with two children 9 , which represents 82% of the net minimum wage. The threshold is almost two times lower than for the child allowance, which indicates that MSA is directed towards the poorest members of the population.
The amount of the benefit equals the difference between the household-specific threshold and the average monthly income of the household during the last three months.
Therefore, the benefit aims to increase the equivalent household income over 7,628 RSD, which is approximately equal to the poverty line used in this paper.
According to the administrative data in 2012, approximately 3.5% of the population received the MSA, triggering fiscal costs of 0.3% of GDP, which was below EU average spending (0.5% of GDP). According to both administrative and SILC data, households with children made up half of all recipient households.
IV. Methodology
The objective of this paper is to evaluate the effects of two tax-benefit policy reforms on incomes, labour participation and child poverty. This is achieved through a microsimulation approach. In the first stage, micro-simulation was only used in an accounting manner (day-after or static). Disposable income of a representative sample of the population is calculated before and after a reform using a tax and benefit calculator (Levy et al., 2005; Salanauskaite and Verbist, 2011; Levy, Morawski & Myck, 2009; Immervoll et al., 2000 , De Lathouwer, 1996 Popova, 2013) . In the second stage, labour supply behaviours were added to the analysis using a structural discrete choice model.
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Full list of criteria can be found in Arandarenko et al., 2013 9 The equivalence score for this type of family is 2.1 (1 for the head of the household + 0.5 for the second adult + 2*0.3 for two children in the household).
Tax and benefit micro simulation model
The tax and benefit micro-simulation model for Serbia, SRMOD, is based on the EUROMOD platform
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. Similar to other micro-simulation models, SRMOD is a tax and benefit calculator based on micro-data. Using the data disclosed in the 2013 SILC (earnings, non-labour incomes, and various socio-demographic features) and the taxbenefit rules, SRMOD enables the computation of taxes and the main means-tested benefits (including child allowance and monetary social assistance) for each individual in a household. The main outputs of the model were disposable income and the amounts of taxes, social contributions and benefits attributed to each individual and household. This output could then be used to calculate poverty indicators. If for some individuals in the dataset, relevant data required for simulation of a particular benefit were missing, the reported amount of benefit was used instead. Finally, SRMOD allows the evaluation of short-term effects of a reform by calculating the disposable income before and after a reform, which can be used to estimate the changes in child poverty.
Labour supply model
Labour supply behaviours were estimated using a structural labour supply model with discrete labour choice and linking it to SRMOD (Van Soest, 1995; Aaberge et al., 1999) . It was necessary to use a structural model instead of a reduced form since the policies we wished to analyse had not been implemented. We then had to use a Random Utility
Maximisation (RUM) model that allows for ex ante analysis. A RUM labour supply model is based on the assumption that a person/couple can choose among a finite number of working hours, depending on his, her, or their income-leisure preferences. Discretising working hours into categories allowed us to overcome nonlinearities in the budget constraint. It also allowed us more flexibility in the stochastic structure (random parameters and correlation among them). Aaberge and Colombino (2015) discuss in more detail the 10 EUROMOD is the tax and benefit micro-simulation model for the European Union (Randjelovic & Zarković-Rakić, 2013) . Being developed on the EUROMOD platform, SRMOD is to very large extent comparable to EUROMOD, in terms of data sources (SILC), the simulated policies (income taxes, social contributions and the main benefits), user interface and the output data format advantages of the RUM model as well as its possible competitors. Bargain et al. (2013) also show how labour supply elasticities varied across European countries using RUM models.
By adopting such an approach, we hypothesized that the reform options proposed in this study would not generate full general equilibrium effects.
Following standard practice, the sample for the labour supply model was constructed after excluding persons under 18 and over 64 years of age, students, pensioners, persons with disabilities and women on maternity leave from the data due to the fact that their labour supply was not flexible. Additionally, we excluded agricultural workers and unpaid family members This is also a standard practice in the labour supply modelling given that it is reasonable to assume that for employees and the self-employed (outside of agriculture), sector and working hours decisions were the channels through which they responded to tax and benefit reforms, while for agricultural workers and unpaid family members, hours of work were not the important margin of response. Therefore, their labour supply behaviour may indeed be rather different from other workers and would have required a different modelling strategy. Agricultural workers represented 10% of the population. However, although they were dropped from the labour supply estimations, they were included in the poverty analysis.
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We label this group as "singles", although it includes all the cases where there is only one person within the family belonging to the sample for the estimation of the labour supply model. Besides single people, it also includes married individuals whose partners were excluded from the sample (agricultural workers, disabled individuals, pensioners, etc.). Rather than excluding them, we considered their partner's income as exogenous and estimated their labour supply response with singles, with marital status included as a variable in the preferences estimation. 14 Therefore, a person chose between 13 alternatives: nonparticipation and 12 working options: 6 hours options (from 10 to 60 hours, with 10 hour-intervals) times two sector options (informal and formal work).
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Informal employment was mostly involuntary, correlated with wage disadvantages, poverty and social exclusion (Krstić & Sanfey, 2011) . under a budget constraint:
and a time constraint: The third sector choice variable for formal employment was omitted to avoid perfect multicolinearity. Therefore, the coefficients for indicator variables should be interpreted in comparison to formal employment sector.
We used both level and second order preference parameters for income (ai1f , ai1m , β1f , β1m) and leisure (ai2f, ai2m, B2f, B2m). Parameters a 7R and a 7S represent the reverse of fixed working costs. Additionally, due to the high unemployment rate, this parameter also accounts for the labour demand restrictions on the labour market. Finally, parameters #:+ and #:/ represent the marginal utility of informal employment. As some previous research has shown, in Serbia, ceteris paribus, informal work is less preferred than formal (Randjelovic et al., 2016) 
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. We put subscript i next to the coefficients for income, leisure and informal employment, as they were treated as random parameters in the estimation procedure. Other parameters were treated as fixed.
Observed heterogeneity in preference was also taken into account by introducing some interaction terms of the main variables (income, leisure, informal and nonparticipation) with the observed family characteristics (e.g. presence of children below 6 years, age, etc; See Table A6 and A7 for a complete list of interaction terms). The theoretical framework for couples is a unitary one, that is, we did not consider intrahousehold bargaining between spouses.
For each family (single or couple) i and each alternative j we added a random disturbance "# , to correct for the imperfect prediction of the choice of the utility function. Therefore, the total utility for each family was:
where for each family and alternative random terms "# are type I extreme value distribution with IID, and independent from the utility function.
Family i chooses the alternative for which the total utility "# function is the largest.
The probability of each alternative to be selected is:
Where m is the number of alternatives available (13 for singles, 49 for couples).
Informal income in the model was assumed to be a perfect substitute to regular income, that is, in the model we did not account for informal employment being risky. This is because in Serbia there are no regular inspections, so the probability of being caught and fined is low. The indicator variable for the work in the informal economy to a certain extent takes into account costs of working in the informal economy.
Estimation procedure
Given that informal and formal hourly wages for non-participants, as well as formal wages for informal workers, and informal wages for formal workers, were not observed, we followed Bourguignon et al. (2007) The correlation matrix for singles was the first three lines of the correlation matrix for couples.
Unobserved heterogeneity in preferences was then considered using maximum simulated likelihood (MSL) for couples following this equation:
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To do that, we used the Stata command selmlog (developed by Gurgand & Fournier, 2007) .
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The mixlogit Stata command was developed by Hole (2007) . Based on the utility parameters, we estimated the deterministic part of the utility function for each of the choices under the pre-reform and post-reform. Following Bourguignon et al. (2001) , the stochastic part of the utility function (vij) was simulated after the estimation of the structural parameters using 200 Halton draws, in order to correct the imperfect prediction of the choice. We then calculated the total utility as the sum of the deterministic and stochastic parts.
For each draw and for each family, we computed the dummy variable which took the value 1 to mark the alternative with the highest total utility, and value 0 otherwise. We then calculated the probability of choosing each alternative as the average of the dummy variables representing the choice with the highest utility.
We estimated labour supply effects of the reform by comparing the predicted probabilities of the alternatives under the pre-reform (current tax-benefit system), and postreform conditions. Furthermore, to estimate the labour supply effects on the household disposable income and poverty, we calculated the expected income for each family for pre-reform and post-reform conditions. The expected income was calculated as the product of the probability of the alternative and the disposable income for that alternative. The expected income for pre-reform and post-reform conditions was then used to calculate the changes in the poverty indicators as a consequence of the reform.
V. Reform scenarios

Child Allowance
Analysis of SILC data suggests that 41.5% of all child allowance recipient households had income from informal employment. The same data further suggest that for 12,500
households (or 8% of the total number of recipient households), informal income only was high enough to push them beyond the eligibility threshold. In essence, what mainly distinguished benefit recipients in the first and higher income quintiles was the possession of income from informal employment.
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This is due to the fact that in our baseline scenario we assumed that the households did not declare any informal income when they were means-tested for the child allowance
22
. For instance, administrative workers in the capital, Belgrade, estimates that around 10% of child benefit recipients work in the informal economy and would not be eligible for the benefit if their income from unregistered activity were to be included in the means test.
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In our reform scenario, on the other hand, we imposed more stringent eligibility criteria by imputing information on income from informal employment in the means test for child allowance 24 . Obviously, this kind of income is not easily observable and, in the case of monetary social assistance, it was estimated by frequent home visits to verify information reported by benefit applicants, in order to evaluate their true social situations.
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According to the latest Labour Force Survey data, the informal employment rate in Serbia stands at a very high 23.4% while the shadow economy is estimated at 30.1% of GDP (Krstic & Schneider (eds.), 2015) . The definition of informal employment includes: employed and self-employed workers with no social contributions paid; (2) people employed in a private unregistered firm; and (3) unpaid family members. Also, we believe that informal income is well captured in the SILC, since the non-response rate for informal income is relatively low (7.7%). We assumed that underreporting of informal incomes was not significantly higher as compared to formal incomes, given that the probability of detection of informal workers and the probability of being penalized if detected is very low in Serbia, according to the enterprise survey data (ibid.).
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Namely, the current Law on financial support for families with children stipulates that income from unregistered activity is to be included in the means test. However, it is not estimated and imputed in the means test by the municipality administrative workers, but depends on the willingness of the benefit claimant to report his or her true income.
Social workers also used external data bases to check standards of living of benefit applicants. In a first reform scenario, we assumed that the full income from informal employment was declared and then considered for the means test. In a second, and probably more plausible, reform only 70% of informal income was included in the means test.
In the next step, following proposals suggested by Matkovic, Stanic and Mijatovic (2012, p.62) , we introduced other changes to the child allowance design. They were mainly motivated by the need to change some old fashioned elements of benefit design. First, we replaced the eligibility threshold based on the mean family monthly income, per family member, with the mean family monthly income per adult equivalent The introduction of a new OECD scale would reduce the number of eligible households given that their equivalent income would be higher than for households of equal size, but with more adults. Thus, as a third proposal, to roughly maintain the current number of households, the income threshold in the reform scenario was increased from the current 20% to 30% of the average wage per adult equivalent.
Finally, in the last step, we increased the benefit amount in order to spend all the money that was being saved after the inclusion of the informal income in the means test, that is, to reach the current level of spending on the child allowance programme. However, one should bear in mind that trying to capture informal income is costly Grosh et al. (2008, p. 94) report that targeting costs for similar programs in the neighbouring countries of Albania, Bulgaria and Romania amount to an average 6% of total program costs. Therefore, using the same share, in each reform scenario we added the amount of targeting costs to the total expenditures.
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The equivalence scale factor comes from the OECD: 1 for the first adult in the family, 0.7 for the subsequent adult and 0.3 for children up to 18 years of age.
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The beneficiary of the child allowance is the family (a part of the household).
Monetary social assistance
As mentioned earlier, the maximum amount of the benefit for a two-parent family with two children was around 16,000 RSD, which is at the level of 82% of the minimum wage. Once any person from a household finds a job, the benefit is withdrawn for the entire amount of earned income. However, a 100% withdrawal rate makes formal jobs an unattractive option.
In order to increase the working incentives for parents, in our reform scenario, we reduced the social assistance withdrawal rate with the intention of increasing the difference between incomes in and out of formal work. For a two-parent family with two children, in the case of a 50% withdrawal rate, when a person from the household finds full time job at the minimum wage level, the disposable income increased by 6,275 RSD (32% of the net minimum wage) 27 . Furthermore, there was a greater difference between disposable income when working part time and full time 28 . We also simulated the labour supply effects when the withdrawal rate was reduced to 0.25, making the disposable income higher by 11,138 RSD (57% of the net minimum wage) 29 .
VI. Discussion of results
Labour supply model
The estimated coefficients used to predict wages, are presented in Tables A4 and   A5 in the Appendices. The coefficients have the expected signs: for both men and women, informal and formal wages rose with years of education and working experience, and were higher if a person lived in urban areas, and in the Belgrade region (capital). Furthermore, the wages in both sectors were affected by the sector selection biases (see Table A5 ).
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This is equal to the amount of benefit available after the reform. Calculated as a difference between the full amount of the benefit for this family type (16,000 RSD) and 50% of the minimum net wage (50%*19,450).
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Summary of all proposed changes to the benefits' design are given in the Table A1 in Appendix 1.
29
This is equal to the amount of the benefit available after the reform. Calculated as a difference between the full amount of the benefit for this family type (16,000 RSD) and 50% of the minimum net wage (25%*19,450).
The parameter estimates for the utility function are presented in Tables A6 and A7 in the Appendix 1. The results for both singles and couples suggest a positive and decreasing marginal utility of income 30 and leisure, a large positive marginal utility of nonparticipation (indicating high fixed costs of working and labour demand restrictions), and a negative marginal utility of informal employment (indicating that formal employment was, ceteris paribus, preferable to informal). The preferences show observed heterogeneity, as they depend on age, gender, and the number of children in the household.
Additionally, estimated unobserved heterogeneity was significant for informal employment for singles and men in couples, as well as for the income for couples.
Furthermore, the coefficients for informal employment were correlated with both leisure and income coefficients for singles. For couples, coefficients for income were correlated with both male and female leisure coefficients, while male and female informal employment coefficients were correlated with female leisure coefficients.
Starting from the estimated utility functions, we calculated the predicted probabilities of all alternatives and conditional
31
, and unconditional 32 formal employment elasticities (Table 2) . In order to assess whether income in the utility function was a normal good we performed a quasi-concavity test, which indicated that the income was a normal good for 98,8% of singles and 100% of the couples. More details on the normality testing are available in Appendix 2.
31 Conditional formal employment elasticity represents the increase of the probability of formal employment, conditional on being employed in any of the sectors (either formal or informal), if the wages in formal sector increase by 1%.
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Unconditional formal employment elasticity represents the increase of the probability of formal employment, compared to all other choices (informal employment or non-participation), if the wages in formal sector increase by 1%.
Both elasticities were positive for both singles and couples, meaning that wage increases in formal employment would trigger a transfer to formal employment from both non-participation, and informal employment.
Conditional formal employment elasticity was higher for women in couples than for men, implying that married women were more prone than men to switch from the informal to the formal economy when the wages rise in the formal sector. On the other hand, unconditional employment elasticity was lower for single women and those in couples, suggesting that due to wage rises in the formal sector, the probability of switching from non-participation or informal employment to formal sector employment was lower for women.
Bargain et al. (2013) provide a comprehensive cross-country (17 European countries
and the US) comparison of labour supply elasticities. They found large variation in labour supply elasticities across the countries, the higher elasticities being reported in countries with lower labour market participation (e.g. Italy). Estimated labour supply elasticities in Serbia were higher than the average elasticities captured in other European countries, at the same time being closer to the results for southern Europe. This is in accordance with the mentioned stylized fact that labour supply is more sensitive to changes in wages when participation rates are low, and in Serbia they are among the lowest in Europe.
Reform of the child allowance
Informal income, being part of disposable income, makes households better off, and pushes them into higher income quintiles. However, if an administrative worker does not try to estimate and impute informal income in the means test, some of these not-so-poor households become eligible for child allowance benefit. Henceforth, in the first change to the current child allowance benefit system we assumed that income from informal activity was imputed in the means test.
In Table 3 , the baseline system refers to the simulated child allowance in the SRMOD according to current law provisions 33 . In the first reform scenario, R1, we assumed that the entire income from the informal economy could be estimated and included it in the means test for child allowance. This reduced the number of eligible households to 175,000 and the government would save RSD 305 million; that is, 0.1% of GDP (compared to the baseline, Table 3 ). If we adopt the assumption that only 70% of the informal income can be estimated, the government would save around 219 million dinars; that is, 0.07% of GDP. Note: R2 scenario includes changes already introduced in R1 scenario, while R3 scenario includes the changes from both in R1 and R2 scenarios. All amounts are in monthly terms.
In the R2 scenario, we imputed informal income and we replaced the eligibility threshold based on income per family member with the income per adult equivalent, and we increased the income threshold from 20 to 30% of the average wage per adult equivalent.
Finally, in the last step, in the R3 scenario, we increased the benefit amount in order to spend all the money that was being saved after the inclusion of the informal income in the means test; that is, to reach the level of spending on child allowance programme in place at the time of this study. This amounted to a 30% and 18% increase for 100% and 33
The number of recipient households, according to our simulations, is 20% higher when compared to the administrative data showing that the average number of beneficiary household per month was 203,294 in 2012. The higher number of households according to simulations can be explained by the fact that there were poor households that qualified for the benefit but simply did not claim it.
70% of the informal income included in the means test, respectively. R3 scenarios were then budget neutral reforms. As a consequence of the reforms, the poverty rate was reduced by 1.8 pp, from 11.7% to 9.9% (to 10.3% in the case of 70% of the informal income being included in the means test). The poverty gap was reduced from 4.8% to 4.0% (to 4.3% when 70% of the informal income was included in the means test). The results were fairly robust to changes in the poverty line (see Figure A1 in Appendix 1). However, at the level of the official at-risk-of-poverty rate (60% median equivalent income, i.e. twice as high as the one reported in Table 4 ) the poverty rate was only reduced by 0.7 pp (see Table   A12 in Appendix 1). Poverty line (11.7%)
In Figure 2 we notice that, due to the introduction of the R1-R3 reforms, coverage was reduced across all income quintiles, with the reduction being larger for higher income quintiles. This is primarily driven by the inclusion of informal income in the means test. After At the same time, reforms improved the targeting given that expenditures on child allowance going to the first quintile of the income distribution increased by 16.7 pp.
Following the assumption that 70% of informal income was included in the means test, expenditures on child allowance going to the first quintile increased by 12.4 pp (see Figure   34 It should be noted that the receipt of the benefit depends on the household size.
3). In the reform scenarios, there were less public resources devoted to individuals in the second and higher income quintiles. The previous analysis is mainly concerned with the day after effects of the child allowance reform, which are mostly of distributional nature. However, the proposed reform could, in the long run, also have labour supply effects. These effects were estimated using the abovementioned labour supply model.
For both singles and couples, results (Tables A8 and A9 in Appendix 1) show that non-participation and part time working arrangements became more attractive after the child allowance reforms, whereas in the formal and informal sectors, the probability of full time and overtime work was reduced. This is due to the fact that, when not working or working part-time, a person earns zero or a lower wage, respectively, and is more likely to be eligible for the child allowance (i.e. passes the means test) than in the case of full-time, or over-time work. After the reform, due to the higher child benefit amount, the disposable income for non-participation, or part time working option increased, while it remained unchanged for the full-time, or over-time options. For singles, the likelihood of nonparticipation would increase by 0.26%, and by 0.21%, when total informal income and 70% of the informal income was estimated and imputed in the means test, respectively. This is driven by a reduced probability of full-time, or over-time employment in the formal sector, while the part-time working options were more probable than before the reform. There was also a reduction in the probability of working in the informal sector by 0.2%, and 0.08%, when total informal income and 70% of the informal income was estimated and imputed in the means. Results for couples followed almost the same pattern of changes in the labour market statuses, although at smaller magnitudes.
Based on the changes in the probabilities of the choices, we calculated the changes in the expected income as second round reform effects. Reduction of formal employment and increase of parents' inactivity increased the child poverty rate from 9.9% to 10.1% when 100% income was imputed in the means test (and from 10.3% to 10.4% when 70%
of informal income was included, see Table 4 ). This shows that, in the long term, a more generous benefit would not have large negative effects on labour market activity, and poverty. The same was true in the case of a higher poverty line at 60% of the median equivalent income. As shown in Figure 1 , the first and second round curves overlapped for most of the percentiles, except for few cases just above and below the poverty line, where the inclusion of the changes in the labour supply by parents slightly reduced the direct positive effects of the reform. 
Results of monetary social assistance reform
Reducing the withdrawal rate for the monetary social assistance benefit to 50% increased the number of eligible households by 30%, and budgetary expenses by 12% (R4 scenario). If benefit recipients were allowed to retain a higher portion of their employment income, that is, if the benefit withdrawal rate were further reduced to 25%, then the number of eligible household increased more than twofold, as well as expenditures (R5 scenario, Table 5 ). Poverty rates were reduced to 11.5% and 11.4% in the case of the first and second scenario, respectively (Table 6 ). The changes were statistically significant, although this result was not fully robust to changes of the poverty line ( Figure A2 in Appendix 1). From were not affected by the first round effect since they were already receiving MSA, or were not eligible for MSA under the new rules, as they were living in jobless households. The effects were slightly higher at the 60% of the median equivalent income poverty rate, as poverty was reduced by 0.6%. Note: Poverty line is set on 30% of the median simulated disposable income before all social cash transfers.
The labour supply model was used to estimate the effects of the reduction of monetary social assistance withdrawal rate. Labour supply effects of the reform were estimated by comparing the predicted probabilities of the alternatives under the prereform (current tax-benefit system), and post-reform conditions. Results, given in Tables   A10 and A11 in the Appendix 1, show that for singles, the likelihood of non-participation would drop by 0.06%, and 0.2% in the case when the withdrawal rate was reduced to 0.5 and to 0.25, respectively. The drop in the non-participation was due to an increase in formal employment, which became a more attractive alternative after the reform. Results for couples followed a similar pattern, with the likelihood of non-participation dropping by 0.05%, and 0.44% in the case when the withdrawal rate was reduced to 0.5 and to 0.25, respectively.
Taking into account the changes in the expected income, we calculated the second round effects of the reform on the poverty indicators. As a consequence of the increase in formal employment and decrease of the inactivity of the parents, the child poverty rate further decreased to 11.4% in case of R4, and 10.9% in the case of the R5 scenario. The poverty gap followed the same pattern (Table 6) .
Furthermore, as presented in Figure 4 , the increase of the expected income was most prominent among the families with children from the poorest households, and in the case of a withdrawal rate of 25%. Thus, reducing the withdrawal rate to 25% would create some substantial incentives to move to formal employment for the poorest 20 th . Such a mechanism, through a multiplier effect, further reduces child poverty. Since the proposed reforms concerning the MSA were not budget neutral, in order to make the overall reforms comparable in terms of the budgetary costs, we calculated how much each of the reforms would contribute to the cut in the poverty rate per million of Serbian dinars (see Table 7 ). The most cost-effective reform option was the child allowance where 100% of informal income was included in the means-test, followed by the case where 70% of informal income was added. Given significant increase in the budgetary costs when the withdrawal rate of monetary social assistance was reduced to 0.25%, its potential for poverty reduction was the lowest one per million of dinars spent. Notes: the poverty rates with second-order effects have been in the estimations above.
VII. Conclusions and policy implications
A year ago the Government of Serbia introduced a new fiscal consolidation program which relies on cuts in public wages and pensions. Lay-offs in the public sector have also been announced. These measures are expected to trigger further increases in the poverty rates. In many European Union countries, children and their families have been disproportionately affected by the economic and financial crisis, and by austerity measures developed in response to it (Marlier & Frazer, 2014) . Therefore, increased efficiency of social policy in protecting the most vulnerable groups in the coming period is seen as a prerequisite for the sustainability of economic reforms, and social stability of the country.
This paper aimed to investigate how much child poverty could be reduced by fighting fiscal evasion and improving the performance of current cash transfers, and/or by introducing policies aimed at increasing parental employment.
We propose a budget neutral reform of the existing child allowance programme. Its impacts on child poverty and parental labour supply were evaluated through a marginal and behavioural framework. Results of our reform scenarios show that both coverage and targeting of child allowance could be improved after the inclusion of the income from unregistered activity in the means test. There would be less leakage of resources to households that are better off, and the number of poor targeted by the benefit would increase. If budgetary resources, saved in this way, were to be spent on higher benefit amounts, the simulated reduction of child poverty rate ranges from 1.2 to 2 percentage points, depending on the ability of the administration to estimate the size of an income from the informal economy.
Apart from these day after effects, a child allowance reform could have an impact on the labour supply of parents, and via this channel, it could also have an impact on child poverty as well. Our results show that for both singles and couples, part time working arrangements would become more attractive after our proposed reform, whereas the probability of full time and overtime work would be reduced, in both the formal and informal sector, due to higher non-labour income. Given that these negative behavioural effects are small, their adverse effect on poverty is also limited.
By trying to increase parental employment, the next reform scenario includes the reduction of the withdrawal rate for monetary social assistance benefit. Currently, the benefit is designed in such a way that once a recipient has any formal income on his/her record, the benefit is almost completely withdrawn. Our results show that allowing benefit recipients to work and keep a larger share of the benefit increases the probability of participation in the formal sector for single parents. For parents in couples there are somewhat larger participation effects (0.44% with a benefit withdrawal rate of 25%). Thus, part time working options become more attractive. In the short term, this reform option reduces child poverty rates by 0.2 and 0.3 percentage points, when the benefit withdrawal rate is reduced to 50% and 25%, respectively. As our results suggest that reducing the withdrawal rate to 25% would create substantial incentives to move to formal employment for the poorest 20 th percentile, this could serve as a multiplier effect by further reducing child poverty in the long term. We should bear in mind, however, that this comes with a rise in this programme's costs by 12% for the 50%, and by 78% for the 25% benefit withdrawal rate.
All in all, the most cost-effective reform (in terms of poverty reduction for each million of RSD spent) proposed in this study is the child allowance in which the full informal income is included in the means-test; the least effective reform is monetary social assistance with a 25% benefit withdrawal rate. We can therefore conclude that the benefit strategy (through the reform of the child allowance program) proposed in this study should be preferred over an employment strategy (through the change in the monetary social assistance policy) which acts on work incentives for parents. To make the latter more effective, interventions that cut the high fixed costs for working, and reduce labour demand restrictions would probably help. -100% (70%) of income from informal employment included in the means test -eligibility threshold determined as the ratio of family monthly income and number of family members -eligibility threshold determined as the ratio of family monthly income and equivalence scale factor obtained from the OECD scale -income threshold amounts to 20% of the average wage -income threshold amounts to 30% of the average wage -30% (18%) increase of the benefit amount when 100%(70%) of informal income is included in the means test
Monetary social assistance -benefit amount is defined as the difference between the amount of benefit household is entitled to and average monthly income of the household during the last three months -benefit amount is defined as the difference between the amount of benefit household is entitled to and 50% (25%) of the average monthly income of the household during the last three months Figure A2 Poverty rate robustness check -Monetary social assistance Notes: For both reforms (both first and second round effects), poverty reduction was statistically significant at the poverty rate level (30% of the median disposable income), as well as on the EU-SILC poverty rate level (200% of the poverty line in this paper, i.e. 60% of the median disposable income). However, the results were not fully robust to the changes of the poverty line. For R4-First round, the poverty reduction was not significant for the levels below 90% and between 104 and 126% of the poverty line; for R5-First round, below 84% of the poverty line; for R4-Second round below 82% and between 104 and 118% of the poverty line. Full results of the robustness testing are available upon request. (Chiang, 1984) . The necessary condition to be on the nonnegative orthant is that: 
Quasi-concavity test for singles
Assuming a utility function of the structural model with the following form:
( , ) = ‰ log( ) + ‰5 log( ) 5 + Y log( ) + Y5 log( ) 5 + ‰Y log( )log( ), with " = OEw& OE OE + " , ∈ , , and ) = OEw& OE OE , ∈ 2 , and where OE is a set of socio-demographic variables and " a random preference term.
Then, its first derivatives are : It is easy to see that & < 0 is always respected but 5 > 0 still need to be tested.
Quasi-concavity test for couples
Assuming a utility function of the structural model with the following form: 
